Gene duplication in haloaromatic degradative plasmids pJP4 and pJP2.
pJP2 and pJP4 are 2,4-dichlorophenoxyacetic acid catabolic plasmids, and they show DNA sequence homology. Most of the pJP2 molecules (80% or more) isolated from 2,4-dichlorophenoxyacetic acid grown cells of Alcaligenes eutrophus harbor a tandem duplication of a 25-kilobase (kb) segment encoding the catabolic functions. Unlike plasmid pJP4, pJP2 in A. eutrophus gives rise to a 3-chlorobenzoate phenotype without further genetic rearrangement. pJP4 under 3-chlorobenzoate selection contains an inverted duplication of 24.5 kb. Absence of selective pressure results in the prompt loss of one copy of the duplication in pJP4, but not of the tandem duplication in pJP2. In both pJP4 and pJP2, mutation of the duplicated copy, rather than gene dosage, is likely to be the basis of phenotypic change of catabolic functions. Experiments using the cloned DNA suggest that a tandem duplication is more stable than an inverted duplication.